Synthesis and cytostatic properties of structure-simplified analogs of dolastatin 15.
The linear peptide dolastatin 15 (1), a potent antineoplastic constituent from the shell-less mollusk Dolabella auricularia, has been selected as the lead compound for developing novel antitumor drugs. Recently LU103793 (2), a synthetic and structure-simplified analog of dolastatin 15, has been demonstrated to be highly cytotoxic [IC50 = 0.1 nM; M. De Arruda, C.A. Cocchiaro, C.M. Nelson, C. M. Grinnel, B. Janssen, A. Haupt & T. Barlozzari (1995) Cancer Res. 55, 3085-3092]. Both compounds have been undergoing human cancer clinical trials in Europe and North America. Based on the novel structure of LU103793, a series of analogs modified at the N-terminal dolavalyl moiety and -Pro-Pro-benzylamide unit was developed. These synthesized analogs were tested using a sulforhodamine B (SRB) assay for the drug-screening program at NCI on a variety of human cancer cell lines. As expected, most analogs exhibited potent and selective growth inhibition against leukemia. Analog 18 was specifically active against HL-60 and K-562 cell lines (GI50s: 0.05 microM and 0.07 microM, respectively) while analogs 14 and 17 were selectively potent against prostate and breast cancer cell lines (GI50s at micromolar levels). However, all analogs were less potent than 2 as growth inhibitors of some breast and colon cancer cell lines (e.g. MDA-MB-435 and HT-29). We believe that modification of novel marine natural products as synthetic analogs might show particular promise for developing novel anticancer candidates with moderate specificity.